Purpose North American indigenous (American Indian/Canadian First Nations) adolescents are overrepresented in the juvenile justice systems in the USA and Canada. One explanation advanced for disproportionate numbers of racial and ethnic minorities in the justice systems is the unequal distribution of risk factors across groups. The purpose of this study is to investigate the prevalence of and risk factors for first arrest within a population sample of indigenous adolescents. Methods The data come from an 8-year longitudinal panel study of indigenous youth (n = 641) from the northern Midwest and Canada, spanning ages 10 to 19 years. We used a discrete-time survival model to estimate the overall hazard of first arrest and change in the arrest hazard over time and included both time-invariant and time varying risk factors. Results The risk of arrest increased over time, although the largest increase occurred between waves 3 and 4, when the adolescents averaged 13.1 and 14.3 years, respectively. The youth had a 55 % probability of being arrested at least once by the end of the study. Of the time-invariant risk factors, exposure to violence, parent arrest, age, and income were associated with overall risk of first arrest. Three time-varying risk factors (alcohol use, marijuana use, and peer delinquency) were associated with changes in the risk of first arrest.
The overrepresentation of racial and ethnic minority youth in the juvenile justice system in the USA and Canada has garnered increasing attention from researchers, government officials, and criminal justice agencies [46] . Most of the attention has been directed at African American youth; findings suggest that the number of these youth in the juvenile justice system is disproportionate to their number in the general population [19] . North American indigenous adults and juveniles are also overrepresented in the criminal and juvenile justice systems [5] . Between 2011 and 2015 in the USA, the number of indigenous adults in the federal offender population increased by 18.2 % [86] . Additionally, American Indian/Alaska Native youth are committed to residential placement more than two and a half times as often as their white counterparts [36] . A similar pattern of overrepresentation exists in Canada, where Aboriginal people constitute 17 % of those detained in federal institutions but make up only 2.7 % of Canada's population [16] .
There is little agreement on why minority groups are overrepresented in the justice systems [46] , although multiple explanations have been advanced. These include differential police patrol in poor and minority neighborhoods [26, 27] , the greater involvement of minority youth in criminal behavior [76] , and racial bias in juvenile and criminal justice systems [87] . Findings on police-juvenile interactions and race are mixed, with nearly all of the studies focused on African American youth (for a review see [54] ). Some studies find evidence that race plays a significant factor in juvenile arrests [41] , yet others uncover no evidence of discrimination [68] . An additional explanation for minority overrepresentation is that risk factors for offending and arrest are not equally distributed across groups, with some groups experiencing more risk factors than others [77] .
The current study focuses on risk factors for arrest, which is usually the first point of contact with the juvenile justice system. Police have several options available when they suspect juveniles of engaging in unlawful behavior, ranging from informal options such as issuing a warning to formal actions like arrest. Arrest is most likely when adolescents are suspected of committing more serious and violent offenses. Evidence also suggests that officers' decisions to arrest are also influenced by characteristics of juveniles unrelated to offense seriousness [5] . The decisions made early in the process, including whether to arrest a juvenile, contribute to overrepresentation at later stages [6] . For instance, American Indian youth were not overrepresented in 2010 arrest statistics, but they were 30 % more likely to be referred to court, 10 % more likely to be detained before trial, and 60 % more likely to be waived to criminal court [70] . Whereas the body of literature on risk factors for juvenile delinquency is vast [37, 58] , the literature on risk factors for juvenile onset of arrest is considerably smaller and research on risk factors for arrest specifically among indigenous youth is nearly nonexistent. Understanding those risk factors is key to identifying areas for prevention and intervention, and thus reducing the overrepresentation of indigenous youth in the juvenile justice system.
In the current study, we investigate the prevalence of and risk factors for arrest among a longitudinal sample of indigenous adolescents, spanning the ages of 10 to 19 years. Given the sparseness of literature on this population, we aim to be as specific as possible when referring to juvenile delinquency (i.e., behavior) versus any criminal justice system involvement versus arrest. Additionally, we situate the small body of literature on indigenous youth within the broader juvenile delinquency/juvenile justice literature. Our aim is not to compare arrest rates and risk factors of indigenous youth to other youth, but rather to understand the cultural, community, family, and individual contexts of arrest for this sample.
Theoretical Framework
Two theoretical perspectives guide the current study. First, we adopt a developmental approach to understand how the risk factors for arrest change in prevalence and importance during adolescence, as well as how arrest itself impacts adolescent development. Adolescence is a period of increasing autonomy and independence from parents and is often characterized by temporary, episodic involvement in delinquent behavior [56] and experimentation with substance use [55] . To at least some extent, these are both part of an overall normative trajectory of development in which most adolescents age out of delinquency [56] and resume law-abiding behavior. As it relates to arrest, however, delinquent and substance using behavior may also propel one toward juvenile justice system involvement, a turning point capable of altering trajectories by increasing offending and re-arrest [39] and negatively impacting future opportunities [75] . Research examining the importance of timing of arrest on outcomes finds that the age at which youth first become involved in the juvenile justice system has differential effects on their development. For example, Wiley [92] found that arrest had more pronounced consequences on later delinquent behavior for younger (e.g., seventh grade) compared to older (e.g., eighth and ninth grade) youth. Arrest may be particularly damaging at younger ages and have more serious consequences later in life, including more chronic offending and longer criminal careers [63] , dropping out of school [47] , later poverty [61] , substance use, and unemployment [50] .
The second theoretical perspective is the model of North American indigenous adolescent development recently proposed by Whitbeck et al. [90] . Indigenous youth who grow up on reservations and reserves do so in very unique environments. A history of colonization and subordination has created a contemporary Fourth World status [88] . Many experience persistent poverty and significant health disparities, and as noted above, high rates of justice system involvement. They often are geographically isolated. Yet, these reservations and reserves are also sovereign, self-governing entities that operate their own schools, police departments, and courts. They serve as their respective cultural centers that protect and maintain traditional language, worldviews, and ways of life. It is important to acknowledge these differences from the majority of culture and to consider the historical, community, family, and individual contexts that are unique to indigenous youth.
Together, these perspectives are used to integrate the risk factors arising from normative developmental changes during adolescence with the community and family risk factors that may operate differently within a reservation-based indigenous culture.
We used this framework to explore select community, family, and individual risk factors for arrest for indigenous adolescents.
Literature Review Individual Risk Factors for Arrest
As stated earlier, adolescence is often accompanied by increases in delinquency, substance use, and delinquent peers. These have each also been associated with criminal arrest. We begin with aggressive delinquency. In 2012, violent crime index arrests accounted for 4.4 % of all juvenile arrests in the USA, and other assaults accounted for an additional 12.9 % [32] . As offense seriousness increases, so does the certainty of arrest [40] , and prior record and seriousness of the offense are the primary factors associated with juvenile justice system involvement [10, 20] . For example, juveniles who carry a weapon for protection are more likely to have been arrested than are youth who do not carry one [89] . Little attention has been paid to delinquency among indigenous youth, although there are some indication rates of violence and offending are high. Yessine and Bonta [93] found a slightly larger proportion of chronic offenders among the indigenous youth (versus non-indigenous) in their sample of Canadian youth on probation. Additionally, more of the indigenous youth in the Youth Risk Behavior Surveillance Survey reported carrying a gun in the past month and were more likely to be threatened with a weapon at school, compared to the African American youth in the sample [11] .
The second individual risk factor for juvenile arrest is substance use, which is against the law for minors and may contribute to other delinquent behavior [91] . In 2011, arrests for drug and alcohol offenses accounted for 10 % of all juvenile arrests [69] . In the 2002 Profile of Jail Inmates, alcohol use was common among jailed offenders, with 40 % reporting alcohol use at the time they committed their offense [42] . Additionally, compared to non-justice involved youth, larger proportions of youth in the justice system have substance use disorders [22] , particularly alcohol and marijuana use disorders [83] . Despite wide variations in substance use patterns among indigenous people [67] , indigenous youth are more likely to be arrested for substancerelated offenses than are youth belonging to any other racial or ethnic group in the USA [32, 65] . Just as the War on Drugs led to harsher punishments of African Americans [15, 43] , stereotypes regarding indigenous substance use, particularly alcohol use, may lead to more punitive responses by police officers. For example, Beauvais [4] estimated that one-quarter of the reservation-dwelling indigenous high school seniors had been arrested for alcohol offenses, compared to 7 % of white high school seniors in his sample. Importantly, substance use remains a risk factor for arrest into adulthood in many indigenous communities [53] .
The third individual risk factor associated with arrest is delinquent peers. It is a consistent correlate of delinquent behavior in a vast number of studies, even though the mechanisms responsible for that association are less clear. Peers may influence delinquent behavior, already delinquent youth may select into delinquent peer groups, or there may be a reciprocal relationship involving a combination of the two [24, 51] . Yet when it comes to arrest, associating with peers who are known to be delinquent may have a different effect, independent of a juvenile's own behavior [18] . For instance, Morash [57] argues that peer group characteristics influence whether a police officer views a juvenile as delinquent, and juveniles who associate with peers who have come into contact with police or been arrested are themselves more likely to be arrested. This may be an even more salient risk factor for indigenous youth growing up in small and impoverished reservation communities. Although social network research is still lacking for indigenous youth, disadvantaged communities, even rural ones, are less equipped to prevent deviant peer group formation [79] . Furthermore, the higher density of acquaintances in small communities [34] may reduce anonymity, making the reputations of juveniles more public.
Although not specific to adolescence, strong and consistent gender differences in arrest have been noted. Males, both adult and juvenile, are arrested in greater numbers than are females [7, 32, 69] . This discrepancy has largely been attributed to males' greater involvement in criminal activity [80] . But, the gender gap in juvenile justice system involvement may be smaller for indigenous youth. For instance, the male/female ratio of juveniles in secure confinement in Canada was approximately 7.6:1 for non-indigenous youth and 5.1:1 for indigenous youth [48] . Despite a higher arrest rate for indigenous females than for white females, being male is still a significant risk factor for arrest.
Community and Family Risk Factors for Arrest
A developing body of research highlights the importance of community context in understanding juvenile delinquency and justice system involvement. For instance, Rodriguez [72] found that youth living in highly disadvantaged communities were more likely to face harsher treatment in the juvenile justice system, compared to youth from more advantaged areas. Prior research has shown that poor communities, particularly minority communities, have higher rates of incarceration [71, 75] . Furthermore, economically disadvantaged neighborhoods are also associated with higher rates of delinquent behavior and substance use among youth [49] . McCord et al. describes this as "growing up in a context of risk" ( [54] :238). Many reservations and reserves are characterized as among the most disadvantaged communities, with high rates of poverty and an average unemployment rate hovering around 50 % [8] .
In addition to low socioeconomic status, community violence is also associated with higher rates of criminal justice system involvement. Youth who are exposed to violence, either witnessed or experienced, are more likely to engage in delinquent and violent behavior themselves [13] , which places them at increased risk of being arrested. In their study of criminal behavior among a diverse, representative sample of young adults, Eitle and Turner [23] found that much of the effect of race on criminal behavior could be explained by the higher levels of African Americans' exposure to community violence. Indigenous adolescents living on reservations encounter comparatively high rates of violence [3] , and indigenous people report rates of violent victimization that are approximately twice the national average [35] . In Canada, indigenous people are also overrepresented in victimization statistics [12] .
Research on the transmission of criminal behavior in families consistently links parent and child antisocial behavior [29, 30, 84] , although the strength of the associations vary. Research specifically examining the relationship between parent and child criminal justice system involvement is less extensive but generally finds parental involvement predicts child involvement. For instance, Rowe and Farrington [74] showed that the adult males in their sample whose parents had histories of criminal convictions were more likely themselves to be convicted. Youth whose parents have criminal histories may also be more likely to receive harsher treatment within the juvenile justice system. In their study of juvenile court data in Maricopa County, Arizona, Rodriguez et al. [73] found that youth with a father who had been incarcerated were significantly more likely to receive out-of-home placement than are youth whose father had no incarceration history, after controlling for offense severity and prior record. Farrington [28] suggests many possible mechanisms to explain why parental involvement in the criminal justice system predicts child involvement, including genetic transmission, environmental risk factors, and bias in the juvenile and criminal justice systems. It is possible that in small, relatively close-knit communities such as those found on rural reservations and reserves, police officers know or are familiar with the criminal histories of many juveniles' families, which may factor into the arrest decision.
Family structure also impacts police officers' decisions. Youth from single-parent households are more likely to be arrested than are those from two-parent households [38, 45] . In a meta-analysis of juvenile recidivism by Cottle et al. [17] , living in a single-parent home was predictive of re-arrest. On the other hand, it may also be due to the elevated levels of delinquency among juveniles from single-parent homes [2] . Single parents are less able to effectively monitor children's behavior and/or are at greater social and economic disadvantage, which are each associated with delinquent behavior [64] . Yet, family structure often looks quite different among indigenous communities, where extended kinship ties and living arrangements mean that youth are parented by many family members, not just biological parents. These familial arrangements may buffer the negative aspects that single parenting can have.
The Use of Self-Reported Arrests
The present study utilized self-reported adolescent arrests, which have two important limitations. First, juveniles may not accurately understand the situation and confuse outcomes such as station adjustments or citations with being arrested. Second, what follows the arrest is not reported (e.g., acquittal, diversion, incarceration). However, research on the validity and reliability of self-report delinquency measures generally supports their use [85] . Other research has explored the extent to which self-reports are valid and reliable among different populations of juveniles (e.g., white vs. black, male vs. female), but findings are inconsistent [29, 30, 44] . For example, Farrington et al. [29, 30] found some racial differences although they varied depending on the measure tested: validity was higher for admitting offenses for white youth but higher for admitting arrests for African American youth. Yet, official reports are not without their shortcomings. Notably, official data have been found to overestimate differences in offending between African American and white youth [7, 24] .
In spite of limitations, using self-reported arrest data offers some important advantages. Longitudinal self-report data make it possible to identify the age of first arrest and the cumulative risk of arrest that cannot be achieved using aggregate arrest data. Furthermore, although arrest that leads to conviction and, in the most serious circumstances, incarceration is arguably very detrimental to youth, being arrested itself is accompanied by immediate and longer-term consequences and is worthy of attention [7] .
The Current Study
Being arrested in adolescence represents a powerful turning point in development, including promoting more delinquent behavior and adversely affecting mental health and relationships, with consequences that resonate over the life course. A growing body of research has examined the overrepresentation of racial and ethnic minority youth in the juvenile justice system, primarily directed at African Americans. We extend this important line of inquiry to North American indigenous youth, who are also overrepresented but are relatively understudied. The current study aims to further our understanding of individual and contextual (i.e., community and family) risk factors for arrest, the first step toward involvement with the juvenile justice system and which potentially contributes to overrepresentation at later stages. The data come from an 8-year longitudinal panel study of indigenous youth from the northern Midwest of the USA and southern Canada and spans the course of adolescence (i.e., ages 10 to 19 years). Based on the theoretical framework and literature reviewed above, we offer the following two hypotheses. First, individual risk factors that vary over adolescence (i.e., aggressive delinquency, substance use, and delinquent peers) will be associated with time to first arrest (or onset of arrest). Second, to assess the impact of contextual risk factors, we hypothesize that community and family risk factors will be associated with overall risk of arrest. To test those hypotheses, we estimate hazard models predicting time to first arrest using time-invariant and time-varying risk factors.
Methods

Data and Sample
These data were collected as part of an eight-wave longitudinal study designed in partnership with eight reservations and reserves and a university-based research team. The reserves and reservations share a common cultural tradition and language with minor regional variations in dialects. It is among the most populous Native cultures in the USA and Canada. Prior to the application funding, the research team was invited to work on these reservations, and tribal resolutions were obtained. As part of the agreement to work together, the researchers promised that participating reservations would be kept anonymous in published reports. On each participating reservation, an advisory board representing all reservation districts was appointed by the tribal council. The advisory boards were responsible for handling difficult personnel problems, advising on questionnaire development, and reviewing reports for respectful wording. All participating staff on the reservations were approved by the advisory board and were either tribal members or, in a few cases, non-members who were spouses of tribal members. To ensure quality of data collection, all the interviewers underwent special training for conducting pencil-and-paper and computer-assisted personal interviewing for the diagnostic measures. The training included practice and feedback sessions.
Each participating tribe provided a list of families of tribally enrolled children aged 10-12 years who lived on or proximate to (within 50 miles) the reservation or reserve. Attempts were made to contact all tribally enrolled families with a target child within the specified age range in order to achieve a population sample. Families were recruited through a personal visit by an interviewer in which the project was explained to them. They were presented with a traditional gift and were invited to participate. If a family agreed to be interviewed, each family member received $40 for his or her time when the interviews were completed. The recruitment procedure resulted in an overall response rate of 79.4 %, or 746 of the original 940 families contacted. Annual retention rates were as follows: 94.8 % wave 2, 93.2 % wave 3, 88.2 % wave 4, 90.1 % wave 5, 87.8 % wave 6, 84.6 % wave 7, and 79 % wave 8. Because one location did not have an active advisory board that could review papers prior to publication, their data were excluded from the current study, reducing the sample size to 674. The target adolescents were ages 10 to 13 years old at baseline, with a sample mean of 11 years. The sample mean ages for the remaining waves were 12.08 years at wave 2, 13.1 years at wave 3, 14.3 years at wave 4, 15.3 years at wave 5, 16.2 years at wave 6, 17.2 years at wave 7, and 18.3 years at wave 8.
Measures
The dependent variable, arrest, was assessed by asking respondents if they had been arrested in the past year. Responses are coded as 0 = not arrested and 1 = arrested. Although arrest was measured in all waves of the study, only waves 2, 3, 4, 6, and 8 were used in this paper. Wave 1 was excluded because it referenced having ever been arrested, rather than arrested in the past year. Waves 5 and 7 were excluded due to the data collection design and the lagged nature of the present analysis (see the "Analytic Strategy" section for more details).
Time-Invariant Covariates
All of the time-invariant covariates were assessed at wave 1.
1 Two community context variables were included in the analysis. Adolescent exposure to violence was measured with three questions drawn from a checklist of life events. The primary parent/caretaker was asked whether, during the past 12 months, the caretaker was physically attacked or assaulted; witnessed someone being badly injured or killed; or was threatened with a weapon, held captive, or kidnapped. Affirmative responses were summed into an index of exposure to violence (Cronbach's α = 0.66). A measure of community violence was assessed by asking parents/caretakers to report whether 11 violent events (e.g., violent argument between neighbors, gang fight, robbery, murder, vandalism) happened in their community during the past year. This measure is similar to that used in the Family and Community Health Study (see [81] ) and adapted by our project's advisory boards. Responses for each event were coded such that 0 = never, 1 = sometimes, and 2 = often. A composite measure was created by averaging responses to the 11 items, with higher scores reflecting more community violence (Cronbach's α = 0.92).
We included two family variables reported by parent/caretakers. Single-parent households were indicated by a dichotomous variable where 1 = single parent/ caretaker and 0 = two parent/caretaker. Parent arrest was a dichotomous indicator of whether at least one parent/caretaker reported being arrested in the past 12 months, coded 1 = arrested and 0 = not arrested.
One individual time-invariant risk factor was included. Gender was dichotomized and coded as 0 = female and 1 = male. We controlled for age, per capita family income, and location. Initial age is a continuous measure of adolescent age in years. Per capita family income was measured by asking parents/caretakers to indicate their overall household incomes in the past year. Responses were divided by the number of people living within the household, which was then divided by 1000 to set the metric of this measure in thousands of dollars. Although all of the communities in the study share a common cultural heritage, about 16 % of the sample lives on First Nation reserves in Canada and 84 % live on US reservations. To control for possible justice system differences between the two countries, we include a dichotomous country indicator where 1 = Canada and 0 = USA. 
Time-Varying Covariates
All time-varying covariates were assessed at waves 1, 2, 3, 5, and 7.
Peer delinquency was assessed by asking the adolescents if any of their three best friends had gotten in trouble with the police. Responses were coded such that 0 = no and 1 = yes.
Our measure of aggressive delinquency was taken from the Diagnostic Interview Schedule for Children IV [78] . Adolescents were asked if they had done any of the following in the past 12 months: threatened or frightened someone on purpose; been in a physical fight in which someone was or could have been hurt; started a physical fight in which someone was or could have been hurt; tried to hurt someone badly or been physically cruel to someone; hurt someone with a weapon; and threatened someone with a weapon. Responses were coded such that 0 = no and 1 = yes and were then summed into an overall index of aggressive delinquency (Cronbach's α = 0.68 to 0.71).
Two indicators of substance use were included. Alcohol use was assessed by asking adolescents if they had ever had a sip of wine, beer, or liquor. Of those who answered affirmatively, a follow-up question was asked regarding drinking alcohol in the past year. The variable was coded such that 0 = no alcohol use in the past year and 1 = alcohol use in the past year. Marijuana use was assessed by asking adolescents if they had ever smoked marijuana (pot). Of those who answered affirmatively, a followup question was asked about their marijuana use during the past 12 months. The variable was coded such that 0 = no marijuana use in the past year and 1 = marijuana use in the past year.
Analytic Strategy
To assess the overall hazard probability of first arrest as well as the change in the probability over time, using both time-stable and time-varying predictors of arrest, we employed a discrete-time survival model, also known as event history analysis or time-to-event analysis, using Mplus version 6 [60] . In Mplus, this is estimated as a single-class latent variable mixture model, using arrest at each wave as observed indicators of a single latent factor, with the factor loadings fixed to 1 and the factor variance fixed to 0 (for full details, see [59] ). The model is depicted in Fig. 1 . The latent variable represents the base hazard rate, or risk of being arrested during the study. The latent factor was predicted as a logistic function of the time-invariant covariates (e.g., path included from adolescent gender to the latent factor). In addition, a hazard function for each individual wave was predicted as a logistic function of the time-varying covariates by including paths from each time-varying covariate at the preceding wave to arrest at the immediately following wave (e.g., time-varying covariate at wave 1 to arrest at wave 2). The hazard is the probability of experiencing arrest for the first time in a given wave. For the lagged analysis, we include time-varying covariates at waves 1, 2, 3, 5, and 7 (these variables were not measured at waves 4 or 6) and the arrest variables at waves 2, 3, 4, 6, and 8.
Missing values were indicated with the value of −99, which is used in Mplus as a means of right-censoring variables in survival analysis. Responses that were missing due to participant non-response also were coded as −99. In the absence of a previous arrest (i.e., a value of 1 at a prior wave), Mplus treats −99 values as true missing responses, and responses are not right-censored. All models were estimated using full information maximum likelihood estimation with the expectation maximization algorithm to account for . Thirteen cases were excluded because they reported being arrested at or prior to wave 1 (see below), and an additional 20 cases had missing data on the exogenous variables (i.e., age, gender, and per capita family income). Missing data analysis found no differences between included versus excluded cases on any of the baseline variables used in the analysis.
We conducted a series of model comparison tests to determine whether the associations between each of the time-varying covariates and arrest varied over time. We first estimated a model in which the path coefficients from aggressive delinquency to subsequent arrest were allowed to estimate separately across the waves (unconstrained model). We then estimated a model in which the paths for aggressive delinquency were constrained to be equivalent across the waves (constrained model). If the two models provided a statistically equivalent fit to the data, the constrained model would be preferred, as it indicates that the relationship between aggressive delinquency and subsequent arrest was not moderated by time and it more parsimoniously describes the data. Model fit comparisons were made using the −2*log-likelihood change test (−2ΔLL). We repeated the test by stepping in the remaining time-varying covariates. In all cases, the constrained models provided a statistically equivalent fit to the unconstrained models (Table 1 ) and were thus selected for the analyses.
Results
Descriptive Analyses
In the first wave of the study (mean age = 11.1 years), only 13 youth reported having ever been arrested. Because this paper is concerned with the timing of first arrest, these adolescents were excluded from further analyses. The small number of youth who were arrested at wave 1 prevents us from making statistical comparisons with those who were not, but a descriptive analysis suggests that, compared to the adolescents who did not report being arrested at wave 1, larger proportions of the arrested youth lived in a single-parent household (53.9 vs. 27.6 %), reported using alcohol (46.2 vs. 5.1 %) and marijuana (30.8 vs. 5.2 %) in the past year and had at least one best friend who had gotten into trouble with the police (61.5 vs. 26.7 %). They also reported engaging in more aggressive delinquency than the youth who were not arrested in wave 1 (3.08 vs. 1.16). Arrested youth had a lower a Time-varying variables tested in previous model are constrained in the present model average per capita family income than did non-arrested youth ($3869 vs. $5571). In sum, although representing a small proportion of the sample, those youth who reported being arrested at the first wave of the study had more risk factors than the youth who did not report being arrested. Beginning in wave 2, adolescents were asked if they had been arrested in the past year. The percentage of youth who reported being arrested, shown in Fig. 2 , increased over the course of the study, with slight fluctuations occurring in the middle waves. At wave 2 (12.1 years), only 6.3 % youth reported a past-year arrest, compared with a high of 22.4 % in wave 6 (mean age = 16.2 years). Many of the adolescents reported being arrested in multiple waves (not shown), with almost one-quarter (24.2 %) arrested more than once during the study.
Characteristics of the analytic sample are provided in Table 2 . All time-invariant covariates come from wave 1. Exposure to violence was low, 0.25 (out of 3), as was community violence, 0.91 (out of 2). Over 10 % of parents/caretakers reported having been arrested on their wave 1 survey. At wave 1, the sample was 49.6 % male and was between 9 and 13 years, with a mean age of 11.07 years. Overall income was low, with a per capita family income of $5571. Time-varying covariates are provided at the bottom of Table 2 . The percentages of adolescents using substances and who had peers in trouble with police increased steadily over the study, but aggressive delinquency decreased at wave 7 following a peak at wave 5.
Hazard Analysis of Arrest
Before including covariates, we began by estimating an unconditional hazard model of first arrest, the results of which are presented in Fig. 3 . The solid line represents the hazard probability of first arrest in a given wave. The largest increase in the probability of being arrested for the first time occurred between waves 3 and 4. Adolescents had a 15 % probability of first arrest in wave 8. The dashed line represents the cumulative probability that an adolescent would be arrested for the first time by a particular wave. For example, by wave 6, the probability that a youth would have been arrested was nearly 0.40. By the final wave of the study (ages 17 to 20 years old), these indigenous youth had a 55 % probability of being arrested at least once. 
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Covariates were added next, beginning with time-invariant covariates predicting overall risk of arrest in model 1 (Table 3 ). Exposure to violence and parent arrest were positively associated with risk of arrest. Each additional violent event that an adolescent was exposed to increased their risk of subsequent arrest by 36 %. Additionally, youths who had a parent with a history of arrest were 70 % more likely to ever be arrested, compared to youths whose parents had no arrest history. Older adolescents at wave 1 had higher odds of being arrested than did younger adolescents. Per capita income was negatively associated with risk of arrest, such that an increase of $1000 in per capita family income was associated with 8 % lower odds of being arrested. Time-varying covariates were added in model 2. A single set of values is reported for each of the time-varying covariates, as they were statistically equivalent across the waves, and thus had the same values. Exposure to violence, parent arrest, and income remained significant time-invariant covariates in the full model. Male gender became significant after including time-varying influences; being male increased the overall risk of arrest by 39 %. Alcohol use, marijuana use, and peer delinquency were significant predictors of subsequent arrest. Compared to those who did not drink alcohol in the past year, adolescents who used alcohol were 93 % more likely to be arrested in the subsequent year. Adolescents who used marijuana were more than twice Compared to adolescents who did not have a friend that had been in trouble with the police during the past year, youth who had delinquent peers were more than twice as likely to be arrested in the subsequent year (Exp(B) = 2.08). Aggressive delinquency was not significantly associated with subsequent arrest, although it was in the expected direction and approached significance (p = 0.08).
Discussion
Indigenous youth are disproportionately involved in the criminal and juvenile justice systems in the USA and Canada [1, 16] . We focused our analysis on arrest because it is often the first point of contact with the juvenile justice system and may contribute to overrepresentation at later stages [6] . By the end of the study, half (49.8 %) of the adolescents reported being arrested at least once, with 24.2 % arrested multiple times. The results from a discrete time survival analysis showed that the hazard probability of first arrest increased markedly between waves three and four of the study, when the adolescents averaged 13 and 14 years, respectively. Overall, there was a 55 % probability of being arrested at least once during the study. Our study was guided by two theoretical perspectives. Using a life-course perspective, we included three individual-level risk factors that vary in prevalence and importance over adolescence. Given that differential involvement in criminal behavior has been suggested as another cause of justice system overrepresentation [76] , we considered involvement in delinquent behavior by including measures of aggressive delinquency and substance use (i.e., alcohol and marijuana use). Only the substance use variables were associated with an increased risk of arrest. Indigenous youth are more likely than youth from other racial groups to be arrested for substance-related offenses [65] . This may be a reflection of the effects of substance use, especially alcohol, on behavior [33] and the higher rates and earlier onset of serious substance use among indigenous youth [4, 14] . But, it may also indicate the harsher treatment that indigenous youth experience from justice officials due to the prevalence of negative stereotypes about drinking by indigenous people [52] . In our analysis, even modest levels of substance use, measured as using alcohol or marijuana in the past year, contributed to a higher risk for arrest in subsequent waves. Given the strong linkages between substance use and offending in this study, they likely also indicate other common risk factors not measured in the current study. More attention to identifying developmental pathways to arrest is warranted.
Aggressive delinquency was not associated with subsequent risk for arrest, which was unexpected given arrest should be more likely for more serious offenses. Recent research with this same sample (masked for review) indicates multiple patterns of aggressive delinquency during adolescence, two of which were characterized by high numbers of aggressive acts. The absence of a significant association with arrest is potentially attributable to the differential patterns of aggression within this sample. Given that more serious and repeat offenses are more likely to result in arrest [10, 20, 41] , it seems plausible that the most aggressive youth in the current study would face a greater risk of arrest as well.
The third individual-level variable, peer delinquency, specifically having a close friend who had been in trouble with the police, was a significant predictor of being arrested in subsequent waves of the study. This finding suggests two explanations: delinquent behavior often occurs in groups and associating with friends who have histories of police contacts may tarnish one's own reputation. Regarding the first explanation, friends on reservations and reserves grow up in the same community contexts as the adolescents in our study and are subject to the same risk factors that we include here. In the small, rural reservation/reserve communities of this sample, police officers are likely to be well aware of the arrest records of the adolescents' family members and friends.
The second theoretical perspective used in the current study is the model of indigenous adolescent development [90] , which emphasizes the importance of historical, cultural, family, and individual influences that shape both the adolescents and the risk factors to which they are exposed. It is important to recognize that reservation/reservedwelling North American indigenous adolescents live and develop in very unique contexts compared to most youth. The reservations and reserves are geographically and culturally isolated from other communities, making them different than any other place in the USA or Canada, and in fact, often quite different from one another. Given the high rates of poverty and violence found on many reservations, indigenous youth encounter a disparate number of risk factors, which is one possible explanation for their disproportionate involvement in the juvenile justice systems [77] . To assess the relationship between community context and arrest, we included two different measures of community violence. Only exposure to violence, measured through parent/caretaker reports of experiencing violent victimization at the first wave of the study, was associated with being arrested at least once over the course of the study. Having a parent or caretaker who was a victim of a violent crime makes it more likely that a youth may engage in aggressive behavior [13] . Our findings suggest that, above and beyond their own behavior, exposure to violence also places youth at risk of being arrested. This is important given that youth may become enmeshed in the justice system for reasons other than engaging in drinking or drug use, which can have serious consequences as we discuss below.
We also included family context variables. A small proportion of the adolescents, about one in ten, had at least one parent or caretaker who reported being arrested in the first year of the study, but their risk of being arrested was significantly greater than those youth whose parents/caretakers had not been arrested. This association remained significant after accounting for adolescent behaviors that could lead to arrest. Other studies have documented the intergenerational transmission of criminality [74, 84] , which suggests a continuity of behavior from one generation to the next. In addition to intergenerational processes, we suggest, as have others [28] , that the negative labels parents receive because of their arrest records may be prospectively applied to their children.
The second family context variable, living in a single-parent/caretaker household, was not related to arrest, which is contrary to other studies [38, 45] . Drawing from the indigenous model of adolescent development, the extended kinship networks and parenting practices that are common among these communities may offset the difficulties faced by single parents. Other family members often are involved in parenting responsibilities, including monitoring and discipline. In other words, coming from a single-parent household may not present the same risk as may be found in nonindigenous cultures.
Limitations
There are important limitations to the present study. First, these data come from a single culture of indigenous youth from a limited geographic area in the northern Midwest and southern Canada. The results provide important and in-depth information on risk of arrest, but they may not be generalizable to other indigenous cultures. The sample also is entirely rural and the cultural and community contexts of urban indigenous youth are likely to be quite different. Second, our dependent variable was measured using selfreported arrests, which may not accurately reflect the number of youth who were officially arrested. The adolescents may not distinguish between formal arrests and informal warnings or station adjustments. Furthermore, we were unable to validate selfreports with official reports due to confidentiality agreements with our tribal partners. However, adolescents were asked a screening question regarding being in trouble with the police in the past year prior to being asked if they had been arrested, to differentiate informal versus formal contact. A third limitation was the lack of information on macrolevel risk factors, which prohibited us from examining, for example, whether there were differences in the hazard of first arrest for youth under tribal police jurisdiction versus state or county police jurisdiction.
Conclusion
Being arrested can bring about significant repercussions, both immediate in the form of entrance into the juvenile justice or criminal justice systems and the possibility of being incarcerated, as well as over the life course. Arrest early in life may be particularly damaging because of its associations with adolescent reoffending [39] and adult criminality [21] . It also contributes to disrupted education [47] and later difficulties in life such as limited employment opportunities and poverty. In relation to this, further research on the consequences of arrest is necessary to identify other potential consequences that may be unique to reservation/reserve communities given the overall lack of attention to this group. For example, many of these communities already have high unemployment and persistent poverty, and a criminal record may not be as stigmatizing.
The current study has important implications for our indigenous community partners as well as researchers and criminal justice agencies. General risk domains important to early justice system involvement among youth (i.e., individual, peer, family, community) [31, 82] are represented among our population but in some cases, specific risk factors within those domains differ. Neither community violence nor single-parent household was related to juvenile arrest in this sample, although caretaker exposure to violence increased the overall risk of arrest. More research with indigenous samples is needed to identify additional risk factors related to the cultural, community, and family context of adolescent development.
Developing prevention and intervention programs that target illegal and delinquent behaviors (i.e., substance use and delinquency) will reduce behaviors that lead to involvement with the police, which is important for healthy adolescent development and transitions into adulthood. Yet, communities must go beyond programs that target problem behaviors because, as our results show, adolescents can be arrested for reasons beyond their control, including their parents' arrest histories and socioeconomic status.
Community involvement projects may also facilitate broader violence reduction efforts to reduce adolescent exposure to violence, which will also protect against problem behaviors and promote positive development [90] . Parent training has also been found to reduce delinquency and substance use among youth ( [31] ; [62] ), and culturally based programs may be particularly warranted. Generations of forced removal of indigenous children from their homes into boarding schools and foster care systems has caused enduring damage to traditional parenting approaches, and reestablishing traditional models would have benefits to families and communities [25] .
Additional research that investigates the circumstances surrounding arrest and police contact for these youth is very important for improving our understanding of why indigenous adolescents are disproportionately involved in the justice system. They often fall under multiple jurisdictions (i.e., tribal, state, and/or federal) depending on the type and location of the offense, whether the victim was a tribal member, and the presence of a tribal police force on their reservation/reserve [66] . Cabaniss et al. [9] describe several recommendations to reduce and ameliorate effects of arrest, including cultural competence training for police, judges, and other decision makers, and making it easier for caretakers to navigate the juvenile justice process. Communities and their young residents would benefit substantially if effective strategies can be employed to prevent arrest and reduce further involvement in the juvenile justice system.
